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Dynamics of Excited Molecules 


Edited by Kozo Kuchitsu 






Studies in Physical and Theoretical Chemistry Volume 82 


The physical and chemical 
properties of the molecular 
species reviewed in this 
book, and sometimes the 
species themselves, had 
been postulated or predicted 
but their exact details re- 
mained essentially unex- 
plored for decades. The 
recent advances in chemical 
physics (such as laser spec- 
troscopy and quantum-theo- 
retical calculations) have 
provided techniques for their 
unambiguous identification. 
Accurate data on their struc- 
tures and dynamics are now 
available. Such information is 
indispensable for detailed dis- 
cussion on the various prop- 
erties of molecules and the 
mechanisms of intermolecu- 
lar interactions and chemical 
interactions. 

Information on the dynamics 
of excited molecules consti- 
tutes a firm basis of modern 
chemistry and physics. More- 
over, it is of paramount impor- 
tance in various fields of 
basic and applied sciences 
where chemical reactions 
play important roles: atomic 
and molecular physics, at- 
mospheric and environ- 
mental science, space 
science, materials science, 
and biology. 

This book contains 13 review 
articles on 

(1) the techniques for produc- 
tion and identification of ex- 
cited molecules in the gas 
phase, condensed phases, 
and intermediate phases (in- 
termolecular complexes and 
atomic or molecular micro- 
clusters) 

(2) their structures and 





dynamics (internal reactions) 
observed mainly by spectro- 
scopic experiments 

(3) their important roles in 
chemical processes. The tar- 
get chemical species range 
from diatomics to relatively 
complicated aromatics ina 
variety of electronic and vibra- 
tional excited states, many of 
them being nonrigid or short- 
lived molecules, radicals, and 
positive or negative ions. 


Contents: 

1. Dynamics of excited 
molecules. An introduction 
(K. Kuchitsu, S. Tsuchiya). 

2. Infrared diode laser and 
microwave kinetic 
spectroscopy 
(H. Kanamori et a/.). 

3. Free jet infrared 
spectroscopy of weakly 
bound complexes 
(M. Takami et a/.). 

4. Large-amplitude motions 
of aromatic molecules as 
studied by supersonic jet 
spectroscopy (M. Ito). 

5. Decay processes of 
inner-shell photoexcited 
molecules (Y. Sato). 

6. Dynamics of superexcited 
molecules (Y. Hatano). 
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7. Vibrational dynamics in 
highly excited polyatomic 
molecules (K. Yamanouchi, 
S. Tsuchiya). 

8. Dynamics of ion-molecule 
reactions (|. Koyano). 

9. Multiphoton ionization 
spectroscopy (H. Sato). 

10. Excited-state electron 
donor-acceptor interaction 
of jet-cooled organic 
molecules (M. Itoh, 

O. Kajimoto). 

11. Gas-phase cluster ions: 
stability, structure and 
solvation (K. Hiraoka, 

S. Yamabe). 

12. Chemistry of gas-phase 
icroclusters (K. Kaya, 
T. Kondow). 

13. Transient ESR 
spectroscopy of short-lived 
triplet states and radicals 
(N. Hirota, S. Yamauchi). 

14. Spectroscopic studies of 
radical ions in polyatomic 
matrices (T. Shida ef a/.). 
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Methods for 


Experimental Design 


Principles and Applications for 
Physicists and Chemists 


By J.L. Goupy 


Data Handling in Science and Technology Volume 12 


A method for organizing and 
conducting scientific experiments 
is described in this volume which 
enables experimenters to reduce 
the number of trials run, while 
retaining all the parameters that 
may influence the result. The 
choice of ideal experiments is 
based on mathematical 
concepts, but the author adopts 
a practical approach and uses 
theory only when necessary. 
Written for experimenters by an 
experimenter, it is an 
introduction to the philosophy of 
‘scientific investigation. 


Researchers with limited time 
and resources at their disposal 
will find this text a valuable guide 
for solving specific problems 
efficiently. The presentation 
makes extensive use of 
examples, and the approach and 
methods are graphical rather 
than numerical. All calculations 
can be performed on a personal 
computer; readers are assumed 
to have no previous knowledge 
of the subject. The presentation 
is such that the beginner may 
acquire a thorough 
understanding of the basic 
concepts. However, there is also 
Sufficient material to challenge 


the advanced student. The book 
is, therefore, suitable for both 
first and advanced courses. The 
many examples can also be 
used in detail for self-study or as 
a reference. 


Contents: 1. Research strategy: 
Definition and objectives. 2. Two- 
level complete factorial designs: 
223. Two- ‘level complete factorial 
designs: ok 4. Estimating error 
and significant effects. 5. The con- 
cept of optimal design. 6. Two- 
level fractional factorial designs: 
2. The alias theory. 7. Two- level 
fractional factorial designs: 2°. 
Examples. 8. Types of matrices. 
9. Trial sequences. Randomiza- 
tion. 10. Trials sequence. Block- 
ing. 11. Mathematical modelling of 
factorial 2° designs. 12. Choosing 
complementary trials. 13. Beyond 
influencing factors. 14. Practical 
method of calculation using a 
quality example. 14(continued). 
Detailed calculations for the truck 
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suspension springs example. 

15. Experimental designs and com- 
puter simulations. 16. Practical ex- 
perimental designs. 17. Overview 
and suggestions. 

Appendix 1. Matrices and matrix 
calculations. 

Appendix 2. Statistics useful in ex- 
perimental designs. 

Appendix 3. Order of trials that 
leaves the effects of the main 
factors uninfluenced by linear drift: 
Application of a 2° design. Bibliog- 
raphy. Author index. Example 
index. Subject index. 
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Research 


in Chemical 


Kinetics 


Edited by R.G. Compton and G. Hancock, Physical Chemistry Laboratory, 
University of Oxford, Oxford OX1 3QZ, UK 


This is the second volume 
in a new series, which 


aims to publish authoritative 


review articles on a wide 
range of exciting and 
contemporary topics in gas 
and condensed phase 
kinetics. 

“Research in Chemical 
Kinetics” complements the 
acclaimed series 
“Comprehensive Chemical 
Kinetics”, and is edited 

by the same team of 
professionals. 

The reviews contained in 
this volume are concise, 
topical accounts of 
specific research written 
by acknowledged experts. 
The authors summarize 
their latest work and place 
it in a general context. 
Particular strengths of the 
volume are the quality of 
the contributions and their 
topicality, and the rapid 
publication realized. 
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(V.K.W. Cheng). 


Gorin models for 
simple-fission transition 
States in the gas phase 
(R.G. Gilbert, I.G. Pitt). 
Mechanism in two-phase 
reaction systems: Coupled 
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New Frontiers in Catalysis, Parts A-C 


Proceedings of the 10th International Congress on Catalysis, Budapest, Hungary, 19-24 July 1992 
Edited by L. Guczi, F. Solymosi and P. Tétényi 


Studies in Surface Science and Catalysis Volume 75 


These volumes comprise the 
proceedings of the major 
international meeting on 
catalysis which is held at 4 year 
intervals. The programme 
covered the following sessions: 
Mechanism, theory, in situ 
methods; Catalytic reaction on 
atomically clean surfaces; 
Catalytic reaction on zeolites and 
related substances; New 
methods and principles for 
catalyst preparation; Hydro- 
treatment reactions (HDS, HDN); 
Characterization of catalysts, 
application of novel techniques; 
Selective oxidation; New 
Catalytic aspects of heteropoly 
acids and related compounds; 
Reaction of hydrocarbons; 
Nontraditional catalytic materials; 
Fuel upgrading; Alkane 
activation; Acid-base catalysis; 
New selective catalytic reactons, 
fine chemicals; Environmental 
Catalysis; Industrial catalysis, 
deactivation, reactivation; 
Synthesis from syngas; 
Electrocatalysis; Photocatalysis. 


The invited lectures and 433 
papers included in these 
volumes present an update on 
all areas of catalysis and 
applications. 


Contents: A selection of the 
contents. Invited Papers. 
Catalysis: Past, Present and 
Future (J.A. Rabo). Interfacial 
Coordination Chemistry: 
Concepts and Relevance to 
Catalysis Phenomena (M. Che). 
New Catalytic Aspects of 
Heteropolyacids and Related 
Compounds - To the Molecular 
Design of Practical Catalysts 
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(M. Misono). The Catalytic 
Conversion of Methane to 
Oxygenates and Higher 
Hydrocarbons (J.H. Lunsford). 
New Reactions in Various Fields 
and Production to Specialty 
Chemicals (W.F. Hdlderich). 
Submitted Papers. 
Stucture-Function Relationships 
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Approach and its Applications 
(P. Johnson, R.W. Joyner). 
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(H.G. Karge et al.). Mechanism 
of Coke Formation during the 
Transformation of Propene, 
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Mixture on HZSM-5 (P. Magnoux 
et al.). Hydrocarbon Formation 
from Methanol/Dimethy! Ether 
over Protonated Zeolites and 
Molecular Sieves. New Insights 
from Recent Experiments 
(S. Kolboe). New Surface 
Nb-Dimers Chemically Interacted 
with SiO2: Regulation of the 
Catalysis by Molecular Design of 
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